Based on the SciFinder Scholar Database, chemical constituents of Coptosapelta flavescens Korth. (Family Rubiaceae) and their biological activity have never been reported. In the local area, people peel the roots of this plant to treat parasites in children [1a] . This research deals with the chemical constituents of the roots of C. flavescens [1b] and their antimicrobial and cytotoxic activities. Investigation of the acetone and methanol extracts of the roots led to the isolation of four anthraquinones (1 and 3-5) and one naphthoquinone (2).
Compound 1, a yellow gum, C 17 H 14 O 4 (HREIMS), exhibited 1 H NMR data similar to those of 1,4-dihydroxy-2-methylanthraquinone [2a] except for the replacement of signals for two hydroxyl groups with signals for two methoxyl groups ( 4.01, s and 3.90, s). The aromatic proton, H-3 ( 7.20), gave HMBC cross peaks with C-1 ( 153.0), C-2 ( 142.0), C-4 ( 157.0) and C-11 ( 58.2). The HMBC correlations from 1-OMe and 4-OMe with C-1 and C-4, respectively, supported the replacement of two methoxyl groups. Thus, compound 1 was identified as 1,4-dimethoxy-2methylanthraquinone, a new natural compound, which was synthesized in 1973 [2b].
Compound 2, a yellow gum, C 12 H 9 NO 4 (HREIMS), displayed signals for four aromatic protons of a 1,2-disubstituted benzene [ 8.23 (d, 7.5), 8.09 (d, 7.5), 7.82 (brt, 7.5) and 7.67 (brt, 7.5) ], a methoxyl group at  3.95 (s) and signals of amino protons at  9.15 (brs) and 6.98 (brs) in the 1 H NMR spectrum. The UV spectrum showed absorption bands at 299, 334 and 411 nm, indicating the presence of a naphthoquinone chromophore. The 13 C NMR spectrum showed two ketone carbonyl carbons of the naphthoquinone skeleton at  181.0 and 179.1 and one ester carbonyl carbon at  169.4. The HMBC correlation of the methoxyl protons ( 3.95) with the ester carbonyl carbon ( 169.4) indicated the presence of a methoxycarbonyl group. The methoxycarbonyl and amino groups were then assigned at C-3 ( 112.0) and C-2 ( 153.1) according to the chemical shifts of C-2 and C-3. Consequently, compound 2 was determined as 2-amino-3methoxycarbonyl-1,4-naphthoquinone, a new natural compound, which was obtained as a synthetic product in 2009 [3a] . Three known compounds, 1-hydroxy-2-hydroxymethyl-anthraquinone (3) [3b], 1-hydroxy-2-methoxycarbonyl-anthraquinone (4) [3c], and 2-methoxycarbonyl-anthraquinone (5) [3d], were also isolated.
The crude acetone extract of the roots showed weak antibacterial activity against Staphylococcus aureus and methicillin-resistant S. aureus with equal MIC values of 128 µg/mL, but displayed no cytotoxic activity against Vero cell lines. In addition, the crude acetone extract exhibited antiprotozoal activity against Giardia intestinalis with a MIC value of 15.6 µg/mL. Compounds 2, 3 and 4 exhibited moderate antibacterial activity against methicillinresistant S. aureus with MIC values of 64, 32 and 16 g/mL, respectively, and displayed cytotoxic activity against Vero cells with IC 50 values of 48.9, 18.4 and 7.1 g/mL, respectively, while they were inactive against S. aureus at the concentration of 200 g/mL. However, compound 3 showed significant antiprotozoal activity against G. intestinalis with a MIC value of 2.5 g/mL, while the other compounds were significantly less active with MIC values of >80 µg/mL. Therefore, the antiprotozoal activity supported the traditional use of this plant to treat parasites in children. 
Experimental

Extraction and isolation:
The dried and chopped roots (3.5 kg) were extracted with acetone (3 L) for 5 days at room temperature, 3 times. The combined acetone extracts was evaporated to dryness under reduced pressure to afford a dark brown gum (23.7 g). The crude acetone extract was fractionated by CC over silica gel with a gradient system of MeOH-CH 2 Cl 2 to afford 4 fractions (A-D). Fraction A (0.8 g) was further separated using the same procedure as the crude extract to give 6 fractions (A1-A6). Fraction A2 (75.4 mg) upon silica gel CC using MeOH-CH 2 Cl 2 afforded 5 subfractions (A21-A25). Sub-fraction A23 (12.7 mg) was subjected to CC over silica gel using gradient systems of CH 2 Cl 2 /n-hexane and MeOH-CH 2 Cl 2 to yield 3 (3.5 mg). Fraction A4 (92.3 mg) was purified to give 4 (3.8 mg). Fraction B (2.2 g) was further separated using the same procedure as fraction A to give 6 fractions (B1-B6). Fraction B2 (300.3 mg) was purified by CC over silica gel using gradient systems of CH 2 Cl 2 /n-hexane and MeOH-CH 2 Cl 2 to obtain 3 (35.6 mg) and 4 (4.6 mg). Fraction B3 (331.2 mg) was separated by CC over silica gel with the same procedure as fraction B2 to afford 1 (2.7 mg) and 2 (16.8 mg). The dried and chopped roots were further extracted with methanol (3 L) for 5 days at room temperature, 3 times. Filtration and subsequent evaporation of the combined MeOH extracts to dryness in vacuo gave a dark brown gum (24.3 g). The crude MeOH extract was fractionated by CC over silica gel with a gradient system of MeOH-CH 2 Cl 2 to give 3 fractions (M1-M3). Fraction M1 (0.8 g) was further separated by repeated CC over silica gel using gradient systems of CH 2 Cl 2 / n-hexane and MeOH-CH 2 Cl 2 to give 3 (33.1 mg), 4 (42.7 mg) and 5 (5.6 mg) .
Antimicrobial activity testing:
The minimum inhibitory concentrations (MICs) were determined by the agar microdilution method [4] . The test substances were dissolved in DMSO (Merck, Germany). Serial 2-fold dilutions of the test substances were mixed with melted Mueller-Hinton agar (Difco) in the ratio of 1:100 in microtiter plates with flat-bottomed wells (Nunc, Germany). The final concentration of the test substances in agar ranged from 128 to 0.03 g/mL. SA and MRSA were used as test strains. Inoculum suspensions (10 mL) were spotted onto agar-filled wells. The inoculated plates were incubated at 35°C for 18 h. MICs were recorded by reading the lowest substance concentration that inhibited visible growth. Vancomycin, used as a positive control drug, gave MIC values of 0.5 and 1.0 µg/mL for SA and MRSA, respectively. Growth controls were performed on agar containing DMSO.
Anti-protozoal activity: Anti-protozoal activity was performed according to the standard methods described elsewhere [5] . Metronidazole displayed a MIC value of 2.5 µg/mL.
Cytotoxic activity:
Cytotoxic activity was determined according to the colorimetric assay described by Skehan and coworkers [6] . The standard compound was ellipticine, which exhibited an IC 50 value of 0.86 µg/mL against Vero cell lines. 
